Introduction
Maintenance dialysis reduces the severity of uraemia and prolongs the lives of patients with chronic renal failure. Nevertheless, -the prevalence and the development-of metabolic bone disease in these patients would suggest that there is a basic abnormality of calcium metabolism that is not yet adequately controlled by dialysis. Though Curtis et al. (1969) be deposited in soft tissues is the more usual experience . Consequently the loss of calcium from the body, as measured in metabolic balance studies, may not give reliable information about the changes that have occurred in the bone. To resolve some of these difficulties it would be an advantage if direct measurements, of bone mineral were made at regular intervals in patients treated by dialysis.
Method
This communication describes direct measurements of bone mineral that have been made on 13 patients receiving maintenance dialysis: 6 of these were treated by peritoneal dialysis and 7 by haemodialysis. Their renal function was either negligible or absent, most haemodialysis subjects having had a total nephrectomy.
The duration of the peritoneal dialysis varied between 30 and 35 hours and was repeated at weekly intervals; 2 litres of dialysis fluid was used at each hourly exchange. The calcium concentration of the dialysate was 7.2 mg./100 ml. and the normal sodium, chloride, water ratios in plasma were maintained by the occasional addition of 1 litre of 5% dextrose in place of 1 litre of dialysis fluid (Moriarty and Parsons, 1966) . The mean reduction of blood urea concentration by the dialysis was 55%, and the creatinine was reduced by 360/, during the same period (mean post-dialysis values for urea and creatinine were 112 and 15 mg./100 ml. respectively). Serum calcium levels remained within the normal range, both before and after dialysis.
The average weekly duration of haemodialysis was also around 30 hours, but was divided into three equally spaced sessions of 10 hours' duration. The calcium concentration of the dialysis fluid was maintained between 6.1 and 6.3 mg./100 ml. The mean reduction in blood urea concentration by this procedure was 65% and creatinine 52% (mean postdialysis values for urea and creatinine were 45.5 and 5.9 mg./100 ml. respectively). In this procedure also the serum calcium did not vary outside the normal range.
Results
The results reported here were obtained from measurements taken at regular intervals over a period of 36 weeks. The method, which has been described previously West and Reed, 1970) , employs the 60 KeV emission from the radioisotopr-americium-241. A finely collimated beam is directed through the part to be measured (the femur in the present series) and the transmitted radiation is recorded by a scintillation counter. The attenuation that occurs is related to the masses of bone and soft tissue traversed. The beam is always,scanned_ across the same part of the leg, which is supported in a parallel-sided Perspex trough. The recorded logarithmic count rate presents a profile of the bone bounded on each side by a baseline representing the constant thickness of soft tissue enclosed by the trough (Fig. 1) The reproducibility for repeated measurements of the bone index is of the order ± 2 % and is better than for most radiographic procedures. The radiation dose to the part of the leg scanned is of the order of 01 mrem, so that the number of measurements that can be made in an extended study, such as the present one, is not restricted. The results obtained are given in the Table, and plots for two patients are presented in Fig. 2 of 1-2% in 10 weeks. The lower plot is for a woman on peritoneal dialysis (Case 5) and shows a fall of 4-4% in the same period. Coefficients of correlation for these regressions are 0.6 and 0-8 respectively. A bone loss was observed for most patients, though for some it was small and for one (Case 8) a slight gain was indicated. In general the rate of bone loss for patients on haemodialysis was less than for those on peritoneal dialysis; the mean rates for the two groups were 1-50/,, in 10 weeks and 3.2% in 10 weeks respectively.
Discussion
The extent to which changes in femoral bone index are related to those in the whole skeleton in chronic renal failure is not known. Observations on dried, apparently normal skeletons show a high degree of correlation between femoral bone index and total skeletal mass (r=0-86) (West, unpublished data) . In chronic renal disease, however, it is generally believed from radiographic evidence that, as a result of abnormal parathyroid activity, some areas of the skeleton are more susceptible to resorption than others, as for instance in subperiosteal regions and the terminal phalanges. These radiographic manifestations of renal disease probably do not indicate the full extent of the bone involvement.
The failure to maintain bone equilibrium continues during dialysis but may not be due entirely to resorptive changes. Bone formation is reduced, presumably by the toxic effects of uraemia (Jowsey et al., 1969) , and the time of maturation is still significantly prolonged even when uraeniia is diminished during dialysis (Sarnsethsiri et al., 1969) . In addition, patients with chronic renal disease may be less mobile than normal, though it is thought unlikely that the loss of mobility led to any undue change in the rate of bone resorption during dialysis in the present study. All subjects were treated as outpatients and between treatments carried out a near-normal daily activity.
Despite the possibility that these factors influence calcium metabolism and thereby affect direct measurements of the bone, our results indicated a gradual loss of bone with time. The loss was greater after peritoneal dialysis than after haemodialysis, and this may be accounted for by differences occurring in the calcium balance, both in the alimentary tract and in the dialysis system. This aspect is currently being investigated. Though it is not yet established whether chnges in bone index truly represent total skeletal change, direct measurements of the mineral content of femoral bone have proved sufficiently sensitive to be used for monitoring patients on regular dialysis for renal disease. We suggest that this method gives additional information which is not provided by the present form of balance study. Furthermore, it can be applied to long-term assessment of therapy designed to restore calcium balance while the patient is living at home and undertaking normal activity.
Introduction
It has been shown (Tumer-Warwick and Doniach, 1965) that there is an increased prevalence of antinuclear and rheumatoid factors in patients with the clinical syndrome of cryptogenic fibrosing alveolitis (idiopathic diffuse interstitial pulmonary fibrosis). Similarity between this syndrome and the clinical and pathological features seen in asbestosis suggested the possibility of circulating autoantibodies being found in persons with asbestosis. Pernis and Vigliani (1965) have reported an increased prevalence of rheumatoid factor in asbestos workers, especially those with abnormal chest radiographs; the overlap between asbestosis and "rheumatoid" diseases is further suggested by the rare occurrence of necrobiotic nodules in the lungs in asbestos workers (Rickards and Barrett, 1958; Tellesson, 1961; Morgan, 1964) . We know of no published reports of circulating antinuclear factors in asbestosis. Studies of other pneumoconioses, especially that due to inhalation of coal dust, have already shown an association between certain radiographic features and the presence of both clinical rheumatoid arthritis and circulating rheumatoid factor (Caplan, 1953; Caplan et al., 1962; Lindars and Davies, 1967 Terminology.-Asbestosis is defined as widespread fibrosis of the lungs, particularly but not exclusively of the alveolar walls, attributed to inhaled asbestos dust. Lung tissue was of course not available to us, and for the purposes of this study the diagnostic criteria used to designate "asbestosis" were a history of exposure to asbestos dust and a radiograph showing bilateral irregular or small round shadows with or without honeycombing, and not obviously accounted for by other recognizable disease-for example, tuberculosis, sarcoidosis, heart disease. Additional supporting features included basal crepitations, clubbing of the fingers, and a restrictive ventilatory defect without airway obstruction, but these were not used as obligatory diagnostic criteria. At the present time there is no certain way of distinguishing the clinical syndrome of cryptogenic fibrosing alveolitis occurring by chance in an asbestos worker from asbestosis, and even lung biopsy may fail to resolve the problem in some cases.
Immunological Studies.-All the laboratory studies were completed without previous knowledge of the clinical and radiographic details of the subjects. Antinuclear factors (A.N.F.) were measured by a standard double-layer immunofluorescent technique with rat liver as substrate using antisera to human y-globulin conjugated with fluorescein isothiocyanate (Coons and Kaplan, 1950) and test serum diluted 1:10. Antisera were conjugated with fluorescein isothiocyanate used 1:50 by weight to antisera of standard protein content (10 mg./ml. giving a final F/P ratio of 2:1). Before use the conjugates were diluted 8 or 16 times to give maximum contrast between nuclear and background fluorescence without reducing the titre of known positive control sera. Test sera found to be positive at 1:10 were titrated by use of increasing dilutions in the immunofluorescent test. Titres of 1:10 and over were accepted as positive. The immunoglobulin class of A.N.F. was identified by the same
